Background. Measuring societal preferences for rarity has been proposed to determine whether paying premium prices for orphan drugs is acceptable. Objective. To investigate societal preferences for rarity and how psychological factors affect such preferences. Method. A postal survey containing resource allocation dilemmas involving patients with a rare disease and patients with a common disease, equal in severity, was sent out to a randomly selected sample of the population in Sweden (return rate 42.3%, n = 1270). Results. Overall, we found no evidence of a general preference for prioritizing treatment of patients with rare disease patients over those with common diseases. When treatment costs were equal, most respondents (42.7%) were indifferent between the choice options. Preferences for prioritizing patients with common diseases over those with rare diseases were more frequently displayed (33.3% v. 23.9%). This tendency was, as expected, amplified when the rare disease was costlier to treat. The share of respondents choosing to treat patients with rare diseases increased when presenting the patients in need of treatment in relative rather than absolute terms (proportion dominance). Surprisingly, identifiability did not increase preferences for rarity. Instead, identifying the patient with a rare disease made respondents more willing to prioritize the patients with common diseases. Respondents' levels of education were significantly associated with choice-the lower the level of education, the more likely they were to choose the rare option. Conclusions. We find no support for the existence of a general preference for rarity when setting health care priorities. Psychological effects, especially proportion dominance, are likely to play an important role when preferences for rarity are expressed. Key words: orphan drugs; rare diseases; priority setting; societal preferences; survey; resource allocation; proportion dominance; identifiability. (Med Decis Making 2017;37:567-576) S hould the rarity of a condition be considered when allocating resources in health care? Regulations to stimulate research and development into rare disease treatments have largely increased the number of orphan drugs. 1, 2 Meanwhile, orphan drugs have commonly shown a higher cost per health gain as compared with other drugs. 3 Despite not qualifying as cost-effective, many orphan drugs are subsidized in the EU member states. Consequently, priority setting regarding orphan drugs has developed into a key issue in the discussion on whether publicly funded health care systems should be willing to pay more per health gain for some patients. It has been argued that it is unethical to value health gains more highly for patients suffering from rare diseases than for patients with common diseases. Providing non-cost-effective orphan drugs would lead to reduced access to costeffective treatments for other patients suffering from equally severe common diseases. 4, 5 The key policy (and ethical) question is: Should society value the health gain differently depending on whether a patient suffers from a rare or a common disease? A way of informing policy discussions and potentially justifying exemptions for rare diseases from standard practice when implementing new treatments is to examine if there are societal preferences for doing so.
In this study, we built on the design introduced in the seminal work by Desser and others [6] [7] [8] , who, in a Norwegian sample, found no strong support that there exists a societal preference for rarity. This was shown both in scenarios where treatment costs were described as equal for the rare and the common disease and in scenarios where the rare disease was costlier to treat (reflecting real opportunity costs). Respondents, however, expressed a strong general support for statements concerning equal right to treatment for patients with rare diseases. This study extends past research on general societal preferences for rarity by also exploring if such preferences are malleable to a set of psychological factors. [9] [10] [11] [12] 
PSYCHOLOGICAL EFFECTS IN MEDICAL DECISION MAKING
Based on the literature on psychological factors influencing helping behavior, we set out to explore 4 aspects related to how information is presented that are likely to influence preferences for rarity: 1) if the decision is made with respect to a group of patients or an individual patient (level of decisionmaking), 2) if the patient is identified with name and a picture (identifiability), 3) if the number of patients treated is expressed in absolute or in relative terms (proportion dominance), and 4) if the scenario is expressed as giving or denying treatment to the patients (attribute framing). We hypothesized that each of these aspects will have an impact on preferences for rarity, demonstrating the context-dependency of preferences. Further, we explored whether the impact of these aspects are similar when treatment costs are higher for the rare disease.
Level of Decision Making
Priority setting takes place on many different levels of the health care organization-from decisions made by the physician directly in relation to a patient (bedside rationing) to high-level policy decisions (desktop rationing). 13 Redelmeier and Tversky 9 showed that physicians, as well as lay people, make different decisions when evaluating an individual patient than when considering a group of comparable patients. More specifically, physicians gave more weight to efficiency concerns at the group level. Previous studies have also shown that an individual, in contrast to a group, is viewed as a psychologically coherent unit and that this leads to stronger impressions about individuals than groups. 14 Policy decisions regarding patients with rare diseases, who are often in need of specialized care, are more likely to concern individual patients rather than groups. We therefore sought to examine whether the perceived differences between individuals and groups leads to people prioritizing rare and common diseases differently. We predict that preferences for rarity will be more pronounced when making priority setting decisions at the individual level.
Identifiability
Closely linked to the level of decision making is the identifiability of a patient. People tend to be more willing to help individuals that are presented as identified rather than anonymous (i.e., the identifiable victim effect). This effect has been shown in numerous studies on helping behavior. [15] [16] [17] [18] [19] Moreover, people often feel a sense of a moral duty to help identified individuals presenting themselves to health services with a severe, life-threatening condition. The feeling of moral obligation towards a single, identified individual, regardless of cost, is often termed the rule of rescue. 10, 20 Media coverage and the public debate on reimbursement decisions regarding orphan drugs commonly involve a reference to the rule of rescue. Mackenzie and others 21 analyzed the media coverage preceding the funding decision regarding the drug Herceptin (Trastuzumab) for women suffering from HER2 breast cancer in Australia. They found that a majority (54%) of the news statements featured ''desperate, sick women in double jeopardy because of callous government/incompetent bureaucracy''. The straightforward prediction, based on previous literature on the identifiable victim effect and rule of rescue, is that preferences for rarity should increase when presenting a patient with a name and a picture. However, it should also be noted that the tendency to offer greater aid to specific identified victims is context dependent. 22 
Proportion Dominance
A preference for maximizing relative savings at the expense of absolute savings is commonly referred to as proportion dominance. 11, [23] [24] [25] Individuals generally prefer to help a larger proportion (e.g., 100 out of 100 people) rather than a smaller proportion (e.g., 100 out of 10,000 people) even though the number of people helped is identical. The proportion dominance effect is often linked to a ''drop-in-the-bucket'' feeling, implying that people are tempted to shut down emotionally and ask ''what is the point?'' when facing problems of large magnitude. 25 This indicates a tendency among people to prefer actions that eliminate a problem over actions that only eliminate some part of a problem. Accordingly, people have a general preference for dealing with smaller problems before moving on to bigger problems, thereby sometimes ignoring efficiency concerns.
The effect of proportion dominance is likely to be important when setting priorities for patients with rare diseases, given that the relative share of patients with a rare disease that can be treated is bound to be higher than the relative share of patients with a common disease that can be treated. For example, if we assume that costs and effects for treating patients with rare and common diseases are identical, we can treat 80 out of 80 patients with a rare disease but only 80 out of 10,000 patients with a common disease. Being able to treat a higher proportion of patients with rare diseases could potentially create preferences for rarity to avoid the dropin-the-bucket feeling. Importantly, to avoid this feeling, people might also be willing to sacrifice overall efficiency; 24 e.g., prioritize the health gain for 80 out of 80 patients rather than for 100 out of 10,000 patients. These tendencies among people are why we predict that expressing health gains in relative rather than absolute terms will increase the share of respondents choosing to treat the patient group with a rare disease, even when this implies sacrificing overall efficiency.
Attribute Framing (Giving v. Denying Treatment)
Framing equivalent decision problems as either gains or losses has been shown to affect choices. Tversky and Kahneman 12 described the ''Asian disease problem'': a scenario where participants could choose between 2 medical programs to combat an unusual disease. One program was described as a secure option (some lives will be saved for sure) and the other as a risky option (some probability that everyone will be saved and some probability that no one will be saved). The 2 versions of the scenario were randomly allocated to participants: 1 version where the outcomes were expressed in lives saved and 1 version where the outcomes were expressed in expected deaths. The results showed that presenting outcomes either in terms of gains or in terms of losses led to a reversal of preferences for the otherwise identical medical programs. In this study, we employ a case of attribute framing where the decision problem is presented in positive or negative terms; i.e., either giving or denying treatment.
When discussing resource allocation in health care on a policy level, a ''give-frame'' is typically referred to as priority setting, whereas a ''denyframe'' is typically referred to as rationing. It is probable that rationing evokes negative emotions in individuals, as it associates with a situation of scarcity and forced choice. In contrast, priority setting is likely to be regarded in a more positive way, a situation where informed choices are made to benefit the society at large. In the public debate regarding orphan drugs, focus is often on cases where patients have been denied a treatment. Given that denying (rationing) care is likely to be a more emotionally burdensome decision, it is not unreasonable to believe that this framing could increase preferences for rarity.
METHOD

Survey Methods
A postal questionnaire was sent out to a randomly selected sample of the population in Sweden (living in the county of Ö stergö tland) aged between 20 and 75 y. A total number of 3000 questionnaires were distributed. Two reminders were sent out. Before sending out the survey, it was pilot tested and respondents were interviewed to make sure instructions and scenarios were interpreted as intended.
Survey Design
To introduce the topic to respondents, the questionnaire started with a short description of rare diseases and why treatments aimed at patients with rare diseases might be challenging when setting priorities in health care. This information was kept short and neutral to avoid influencing respondents' choices in the following scenarios. Figure 1 gives a general overview of the questionnaire, where variations in choice options are presented for each scenario. The questionnaire was designed to allow for both within-and betweensubjects comparisons. Thus, 3 different versions of the questionnaire were sent out (versions A, B and C).
Within-subject Comparisons
Each questionnaire contained 4 allocation scenarios where participants were asked to make a choice between allocating health care resources to patient(s) with a rare disease, patient(s) with a common disease or to be indifferent. The rare and the common diseases were described as equal in severity using EQ-5D health state descriptions.
In scenarios 1 and 2, respondents were asked to allocate health care resources to either a group of 100 patients with a rare disease or a group of 100 patients with a common disease. In scenarios 3 and 4, respondents were asked to allocate health care resources to either one patient with a rare disease or one patient with a common disease. We label scenarios 1 and 2 as group-level scenarios and scenarios 3 and 4 as individual-level scenarios.
The costs for treating patients with rare and common diseases were described as equal in scenarios 1 and 3, whereas the costs for treating the patient with a rare disease was higher in scenarios 2 and 4. We label scenarios 1 and 3 as equal-cost scenarios, and scenarios 2 and 4 as unequal-cost scenarios. The increased opportunity cost for treating patients with a rare disease reflect the higher costs of rare disease treatments compared with common disease treatments.
The exact phrasing of scenario 1 (group-level, equal-cost) was as follows:
Imagine that the county council has obtained additional resources that can be used to treat 100 patients. The county council must decide which one of two similar diseases that should be treated: Disease A, a rare disease (100 cases per year in Sweden), or Disease B, a common disease (10,000 cases per year in Sweden). Disease A and B are equally severe. Patients can walk with some difficulty and they suffer from severe pain. Both patient groups will regain full health with treatment. The costs of treating patients with Disease A and Disease B are identical. How do you think that the additional resources should be used?
The respondents were then asked to choose one of the following options: To treat 100 patients with Disease A (rare disease), to treat 100 patients with Disease B (common disease) or to be indifferent. Scenario 2 (group-level, unequal-cost) was also described as a group-level decision, but where the cost of treating a patient with a rare disease was 8times higher than treating a patient with a common disease. Respondents were asked to make a choice between treating 100 patients with a rare disease, 800 patients with a common disease, or to be indifferent. Scenario 3 (individual-level, equal-cost) was presented as an individual-level decision, where respondents were asked to make a choice between treating Patient X with a rare disease or treating Patient Y with a common disease, or to be indifferent. Scenario 4 (individual-level, unequal-cost) was presented as an individual-level decision, but with the cost of treating Patient X (rare disease) being 8times higher than treating Patient Y (common disease). Respondents were asked to make a choice between treating Patient X (rare disease), Patient Y (common disease) plus 7 other patients also suffering from the common disease, or to be indifferent.
For full description of all scenarios see Appendix.
Between-subject Comparisons
To test for differences in respondents' preferences for rarity due to information presentation, 3 versions (A, B, or C) of the questionnaire were randomly distributed. Scenarios 1 to 4 were identical across versions A through C, except for minor variations in the way information was presented. The variations in information, related to the effects described in the introduction, were the following: 1) Identifiability: The patient suffering from the rare disease was presented either with a picture and a name or as an anonymous patient without picture and name. 2) Proportion dominance: The number of patients possible to treat was expressed either in absolute terms (i.e., treating 100 rare patients v. treating 100 common patients) or as a proportion (i.e. treating 80 out of 80 rare patients v. treating 100 out of 10,000 common patients). Thus, the scenario used to test for the proportion dominance effect (i.e., scenario 1 in survey version C) did not reflect equal cost between rare and common disease. 3) Attribute framing: The respondents were asked to either give priority to one patient or deny and ration care to one patient.
RESULTS
Data was collected between April and June, 2014. The return rate was 42.3% (n = 1,270). Respondent characteristics regarding age, gender, education and monthly salary were mostly representative of the Swedish population. Mean age among respondents was 50.9 y, and 53.9% of subjects in the sample were women. There were no significant differences between survey versions regarding age, gender, education, or monthly income. See Appendix for full description.
General Preferences for Rarity Figure 2 shows the proportion of respondents that chose to allocate funds to patients with a rare or common disease for the 4 scenarios across all versions (A, B, C) of the survey. It also shows the fraction of respondents who stated that they were indifferent between the 2 choice options. The 2 left clusters of bars in Figure 2 show responses when treatment costs were described as equal. At the group-level, where respondents faced a decision to fund treatment for either 100 patients with a rare disease or 100 patients with a common disease, 23.9% of the subjects chose to treat the rare disease group. A larger share, 33.3%, chose the common disease group, whereas 42.7% were indifferent. Thus, a larger proportion of the respondents prioritized the common disease group when treatment costs were described as identical. At the individuallevel, where respondents faced a decision to fund treatment for either one patient with a rare disease or one patient with a common disease, 23.0% of the subjects chose to treat the rare disease group. A smaller share, 18.5%, chose the common disease group, whereas 58.5% were indifferent. Thus, there were notable differences in responses between the individual-level compared with the group-level. A logistic panel regression revealed that age and gender had no effect on preferences for rarity, whereas the level of education had a significant effect. The odds for prioritizing patients with rare diseases were almost doubled for respondents who had only finished primary education as compared with respondents who had completed 3 y of higher education (OR, 1.82, P \ 0.01; see Appendix for the full analysis).
The 2 right clusters of bars in Figure 2 show responses in the scenarios where treatment costs between rare and common diseases were unequal. More specifically, they show responses in the scenarios where it was 8-times costlier to treat patients with a rare disease than those with a common disease. As expected, most respondents, 64.8%, chose to maximize the number of patients treated and prioritized the common disease, with only 13.3% choosing patients with the rare disease at the grouplevel. The results were similar at the individuallevel, where 67.2% chose to treat patients with a common disease and 10.9%, the patients with a rare disease. Like the equal-cost scenarios, a logistic panel regression revealed that age and gender had no effect on preferences for rarity, whereas the level of education had a significant effect. This effect was even more pronounced in the unequal-cost scenarios as compared with the equal-cost scenarios. Respondents with only primary education had almost 4-times higher odds for prioritizing patients with a rare disease as compared with respondents with a higher level of education (OR, 3.70; P \ 0.01).
As could be expected, the fraction of respondents choosing to prioritize patients with a rare disease decreased in the unequal-cost scenarios as compared with the equal-cost scenarios, both at the individual (23.0% v. 10.9%) and group (23.9% v. 13.3%) level (McNemar's test, P \ 0.01). Consequently, the scenarios that are arguably closest to the real-world decision problems in orphan drug funding were also the ones where support for prioritizing rarity was the lowest. The percentage of respondents that chose to treat the patients with a rare disease patient at different levels of decision making is shown in Figure 3A . As opposed to the results shown in Figure 2 , the results depicted in Figure 3A represent within-subject differences only from the baseline version of the questionnaire. When costs were equal, 19.2% of respondents allocated funds to patients with a rare disease at the group level. This proportion of subjects increased to 23.6% at the individual level (McNemar's test, P = 0.09). In the unequal-cost scenarios, the effect of moving from group to individual level of decision making was in the opposite direction. The proportion of respondents giving priority to rarity decreased from 11.9% to 8.9%. This decrease in preferences for rarity was statistically significant (McNemar's test, P \ 0.05).
Effects of the Level of Decision Making, Identifiability, Proportion Dominance and Attribute Framing on Preferences for Rarity
The percentage of respondents that chose to treat patients with a rare disease dependent on identifiability is depicted in Figure 3b . Identifying the patient with the rare disease did not increase the share of respondents choosing to allocate resources to the patient in either the equal-(Chi-Sq, P = 0.77) or the unequal-cost scenario (Chi-Sq, P = 0.89). Although identifiability had no effect on preferences for rarity per se, in the unequal-cost scenario, fewer subjects were indifferent and more prioritized patients with a common disease when the patient with a rare disease was identified rather than not identified (Chi-Sq, P \ 0.05). Thus, there was an indication that identifiability had a negative effect on preferences for rarity when costs were unequal.
The effect of the proportion dominance manipulation is shown in Figure 3c . In the equal-cost scenario, the share of respondents who stated a preference for rarity increased from 19.2% to 28.2% when outcomes were presented in relative terms (i.e., treating 80 out of 80 patients with a rare disease or 100 out of 10,000 patients with a common disease), compared with when outcomes were presented in absolute terms (i.e., treating 100 patients with a rare disease or 100 patients with a common disease). This effect was statistically significant (Chi-Sq, P \ 0.01). Thus, more participants chose to maximize the relative number of treated patients, so-called proportion dominance, at the expense of the absolute number of treated patients. In the unequal-cost scenarios, stated preferences for rarity increased from 11.9% to 14.7% (Chi-Sq, P = 0.24). Thus, the effect of proportion dominance becomes less prevalent as opportunity cost increases. Still, it should be noted that rational choice theory 26 predicts that the share of participants that allocate funds to the rare disease group should be lower (not higher) in the scenarios testing for proportion dominance, since allocating funds to treat patients with a common disease maximizes the number of treated patients.
The percentage of respondents that chose to treat the patient with a rare disease dependent on attribute framing is depicted in Figure 3d . In the equalcost scenario, when asking respondents to deny funding to patients as opposed to prioritize who should receive funding, the percentage who chose the patient with a rare disease decreased from 23.6% to 20.7% (Chi-Sq, P = 0.34). In the unequalcost scenario, the share of respondents who preferred rarity increased from 8.9% when prioritizing to 15.1% when rationing care. This increase was statistically significant (Chi-Sq, P \ 0.01).
DISCUSSION
Setting priorities in health care presents decision makers with ethical and economic challenges. One particularly difficult question facing health care decision makers is how to balance concerns for equal access to care with concerns for health maximization. The prominent health policy debate about whether society should give special considerations for drugs to treat rare diseases highlights this conflict in practice. Overall, this study finds that people do not want to prioritize treatments for patients with rare diseases over common diseases. Most respondents (42.7%) were indifferent when asked to prioritize between patients with a rare or a common disease when treatment costs were described as equal. This is not surprising, since respondents who adhere to cost-effectiveness as a guiding principle should state indifference when costs and benefits are identical. Moreover, many people typically refuse to engage in trade-off thinking when it comes to health and wellbeing. 27 Among respondents who stated a preference for either patient, preferences for treating the common disease were greater (common disease: 33.3%, rare disease: 23.9%). This result could be interpreted as a general expression of self-interest, since individuals prioritize the disease they are more likely to experience. The tendency to prioritize patients with a common disease was, as expected, amplified when treatment costs were described as higher for patients with a rare disease patients than for those with a common disease. Our general findings are in line with previous studies from Norway and Canada [6] [7] [8] 28 that also found that preferences for patients with common diseases over those with rare diseases. Moreover, discrete choice experiments in the UK found no evidence in support for claims that governments should grant special funding status to orphan drugs. 29, 30 Thus, there is now converging evidence from different countries that rarity alone is not an attribute people in general think should influence reimbursement decisions in health care.
A second aim of this study was to investigate the extent to which preferences for rarity are malleable to a set of psychological factors. Although we found no indication of a general preference for rarity, our results show that psychological factors, especially proportion dominance, cause fluctuations in preferences for rarity. Although the proportion dominance effect has received considerable attention in other research areas related to judgment and decision making, it has previously been largely neglected in the context of the health care priority setting. In line with our prediction, the share of respondents choosing to treat the rare patient group increased when the choice options explicitly stated that the entire rare disease group could be treated (80 out of 80 patients) versus only a fraction of the common disease group (100 out of 10,000 patients), even though this implied a loss in overall efficiency. There are several potential explanations for why proportion dominance causes preferences for rarity to increase. Preventing the deaths of 80 out of 80 patients (i.e., saving the entire group) may seem more urgent than 100 out of 10,000 patients (i.e., saving only a fraction of the group). Although a greater absolute number of patients are treated in the latter case, respondents perceive the option as less attractive when only a fraction of the group can be saved. A preference for equality is another reason why people may be influenced by proportion dominance. Treating 80 out of 80 patients implies treating all patients in a group, whereas treating 100 out of 10,000 patients is a choice where a large share of patients will not access treatment. In health policy, there are at least 2 ways in which proportion dominance can influence decisions regarding funding of orphan drugs. First, policy makers may want to eliminate the ''smaller'' problems before they move on to the ''bigger'' ones. Second, compared with the total health care budget, the cost of treating a rare disease is relatively small. Paying for the treatment of rare diseases-even though very expensive and non-cost-effective-may be perceived as having a limited impact in relation to the total health care budget. This would result in a case of cumulative cost neglect, where policy makers tend to overlook the aggregate outcome of many inefficient decisions.
The prediction that identifiability should increase preferences for rarity was not supported. Instead, identifiability had no effect on preferences for rarity. However, identifying the patient with a rare disease when costs were unequal increased the share of respondents prioritizing the common disease, indicating a negative effect of identifiability on preferences for rarity. Although we did not predict this negative effect of identifiability on preferences for rarity, it is consistent with a recent study showing that the effect of identifiability is sometimes negative in a Swedish context. 31 It is possible that the effect of identifiability would have been positive had we used a separate evaluation design where individuals were not explicitly aware of the alternative use of resources. In cases where tradeoffs are not explicit, identifiability is more likely to have a positive effect on allocation decisions. Thus, a difference between identifiability in this study and the identified patients brought forward by patient advocates, pharmaceutical companies, and the media is the presentation (or lack thereof) of alternative costs. 32 It should also be mentioned that the choice of person depicted in the picture could also play a role. The picture used in this study was of a middle-aged, black male with a neutral facial expression.
The results related to level of decision making and attribute framing are hard to interpret, especially since the effects were in opposite directions depending on whether the costs were described as equal or unequal. For attribute framing, the effect went in the predicted direction in the unequal-cost scenario: Preferences for rarity increased when decisions were framed as rationing care rather than giving priority. For level of decision making, the effect went in the opposite direction of what would be expected in the unequal-cost scenario: Preferences for rarity were higher for group-level decisions as compared with individual-level decisions. However, given that we had no strong a priori hypotheses in these cases, it is possible that the findings related to level of decision making and attribute framing are false positives. The results should therefore be interpreted with caution unless confirmed in future studies. Our use of a joint evaluation design, where options are evaluated simultaneously, instead of a separate evaluation design, where each option is evaluated in isolation, could be a contributing factor to our puzzling results. In reality, most evaluations are made in isolation. When evaluating both options at the same time, respondents are likely to reflect more, thereby limiting the influence of emotions on decision making. Redelmeier and Tversky 9 used a separate evaluation design when showing that physicians were more likely to give extra attention to an individual patient than a group of patients. In this study, we wanted to be explicit about the opportunity cost of treating a patient with a rare disease to explore more informed decision making.
Finally, some general limitations of this study should be acknowledged. First, we had a fixed order of presentation for the scenarios in the survey and could therefore not control for potential effects of order. Second, and similarly to other studies exploring stated preferences, the hypothetical nature of the survey may reduce the reliability of the responses. Third, and perhaps most importantly, there are additional factors, unexamined in our study, that could influence preferences for reimbursing orphan drugs. These include differences in disease severity, whether the treatment addresses an unmet need, and whether people value research and development for orphan drugs more highly than for other drugs. For future research, it would be beneficial to complement our experimental approach with a qualitative approach to get a more nuanced understanding of how preferences are manifested in relation to rare diseases and orphan drug reimbursement.
To conclude, we find no evidence that there exists a general preference for rarity among the general population when setting health care priorities. Psychological factors, however, cause preferences for rarity to fluctuate but the share of people who state preference for rarity is always below 50%.
